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ABSTRACT
MOTHER’S UNDERSTANDING OF THE NEWBORN INFANT HEARING SCREENING
(NIHS), AND THE AUDIOLOGIST’S ROLE IN HEARING HEALTH
BY
CHAYA UNGAR B.A.
Advisor: Dr. Barbara Weinstein, Ph.D
The Newborn Infant Hearing Screening (NIHS) is a process mandated by the state, which
requires that all children born in New York must receive a hearing screening at birth and prior to
discharge. The NIHS enables the early identification and subsequent treatment of hearing loss in
infants. To properly facilitate identification, the infants who fail the screening are referred for
further testing either to confirm normal hearing at the time of the screen or to identify the extent
of the hearing loss, if one is found to exist. An additional way, dictated by New York State, in
which early identification is ensured, is that the parents of children who pass the screen are
required to be given educational materials. These handouts explain the hearing screening, signs
of hearing loss in children, and what to do if a parent is concerned about their child’s hearing.
The purpose of this survey is to ascertain the information parents receive when a newborn
hearing screening takes place, and when results are shared with family members.
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INTRODUCTION
In August 2001 the New York State legislature passed Subpart 69-8 of Title 10 (Health)
of the New York Codes, Rules and Regulations (NYCRR), which was put into effect in October
of the same year (Health.ny.gov, 2003). This law made it mandatory for all infants born in any
New York hospital to receive a hearing screening before discharge (Health.ny.gov, 2003). Any
hospital in which there are more than 400 births must have a program in place to screen all
infants; however, if a hospital or birth center has less than 400 births, a hearing screening, while
still mandated, may be performed as an outpatient procedure. (Health of the New York Codes,
2001). The NYCRR was an addition to the New York State Public Health Law, Section 2500-g,
enacted in 1999 (Health of the New York Codes, 2001). This law required the New York
Commissioner of Health to establish a program to screen newborn infants for hearing problems,
along with a protocol for follow up and treatment (New York State Public Health Law of 1999).
The enactment of this law was possible because Congress passed the Newborn and Infant
Hearing Screening and Intervention Act of 1999, which allocated funding for and encouraged
states to create a newborn hearing screening program (Hearing Screening and Intervention Act of
1999). Table one, attached below, includes a full list of relevant laws.
National Institute of Health Consensus

Recommended that all infants be screened for hearing loss at the hospital,

Development Conference (1993)

prior to discharge.
(Consensus Development Conference on Early Identification of Hearing
Impairment in Infants and Young Children, 1993)
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Newborn and Infant Hearing

A federal law which allocated funds and encouraged states to create an infant

Screening and Intervention Act of

screening program

1999
New York State Public Health Law,

Requires NYS to create a program to allow for statewide newborn infant hearing

Section 2500-g Chapter 585 of the

screenings.

laws of 1999
Subpart 69-8 of Title 10 (Health) of

Detailed the general requirements for infant hearing screening programs, the

the New York Codes, Rules and

procedures, and for the screening program. As well as the hospitals responsibility

Regulations (2001)

with regard to educating parents and documenting screening results.

Joint Committee on Infant

Development of the 1-3-6 rule for newborn infant hearing screenings to

Hearing Screening 2007

ensure individuals are identified, diagnosed, and treated in a timely manner

Table 1: Federal Laws and Relevant Meetings regarding NIHS

The evidence reviewed prior to the federal law taking effect revealed the importance of
and the need for, a NIHS program throughout the country. This evidence is enumerated in the
regulatory impact statement. Significant hearing loss occurs in 1- 3 out of every 1000 births, but
an estimated additional three infants may have moderate hearing loss (American Speech and
Hearing Association (1999), as cited in Health of the New York Codes, 2001). Before this law
was instituted, most hospitals only screened infants that were at high risk for hearing loss, such
as those with family history or low birth weight (Health of the New York Codes, 2001). The
problem with relying on this method for screening was that approximately 30- 40% of newborns
with hearing loss had none of the risk indicators (Prieve & Stevens as cited in Health of the New
York Codes, 2001).
With only a small number of infants being screened for hearing loss, the age of
identification was approximately 12- 25 months of age (American Speech and Hearing
2

Association (1999 ), as cited in Health of the New York Codes, 2001). The 1-3-6 rule created by
the Joint Committee on Hearing Screening aimed to lower this average age of identification
(JCIH, 2007). The 1-3-6 rules states that each child born in the New York area should be
screened by one month of age for hearing loss, diagnosed with their hearing loss by three months
of age and subsequently treated for their hearing loss by six months of age (JCIH, 2007 ; Gelfand
(2016). Early identification is important to ensure stimulation of the auditory pathways occur,
and that the auditory component of the brain is not lost (Yoshinanga-Itano, Sedley, Coulter and
Mehl, 1998 as cited in Health of the New York Codes, 2001). When a child is not exposed to
language and speech during this critical period of early infancy, auditory stimulation does not
occur, and therefore, the development of spoken or signed language will be more difficult
(NIH.gov 2010) . The child may also face problems acquiring reading skills (NIH.gov 2010).
However, when a child is identified and treated with appropriate intervention, the
infants’ language, cognitive and social development will be on par with their hearing peers
(Health of the New York Codes, 2001.). Yoshinaga, Sedely, Coutler, et al., (2001) demonstrated
that having the proper treatment by six months of age is critical, since children identified and
treated within this time frame exhibit significantly better language skills when compared to those
who are not identified early. Additionally, treatment at an earlier age, which is facilitated by
early identification, is associated with better social, emotional and academic outcomes (nih.gov
2010).
Early identification and better outcomes are the goal of the NIHS law. In order to make
this a reality the law details mandatory aspects to be included in the screening process. For
instance, the NYCRR dictates that all parents must be told prior to the screening that their child
will be undergoing a hearing screening, and then given an explanation of the results upon
3

completion (Health of the New York Codes, 2001). For the infants who fail the screening, a
rescreening is to be completed at a future date and time. If necessary, the child is referred to an
audiologist for a follow up and potential diagnoses of hearing loss (Health of the New York
Codes, 2001). On the other hand, if the infant passes the NIHS the parents “shall be provided
educational materials, supplied by the Department to the facility, on developmental milestones
for communication and signs of hearing loss in young children” (Subpart 69-8 of Part 69 of
Subchapter H of Chapter II of Title 10 of the Official Compilation of Codes, Rules and
Regulations of the State of New York, 2001,Section 69-8.4 (b)). A copy of the state issued
handout, to which the above refers, is included in Appendix A.
Providing the parents with these specific materials is vital in ensuring that all types and
severity of hearing loss are identified. This is especially important since the NIHS is a screening
tool which by definition identifies newborns at risk for having or developing hearing loss.
Several studies have indicated that parents do not fully comprehend the limitations of the NIHS.
Although no such study was found to be completed in New York or New York City, evidence
abounds for the lack of parental understanding. Less than 5% of Maine parents surveyed thought
that hearing loss is still possible if their child passed the screening, and in Virginia parents
erroneously thought that a failed hearing screening is due to fluid in the ear and not a permanent
hearing loss (Black, 2008; Alverez, 2008). Similarly, a maternal survey in Hong Kong revealed
that only 60.8 % of mothers knew the results of their infant’s hearing screening, and 1/3 thought
that a pass on the screening suggested that their child would not develop a hearing loss later on in
infancy/ childhood (Lam, Wong, Law, Lee & McPherson, 2018). Therefore, 2/3 of these mothers
felt that a fuller explanation of the screening process was needed and 80% felt additional
explanation of the results was needed (Lam et al, 2017). Each of these studies detail the
importance of parent education to optimize outcomes. Parents have to understand the process and
4

the results for the hearing screening so that they adhere to follow up recommendations. The JCIH
2019 statement validates the importance of parental knowledge since it states monitoring of all
infants for communication and speech development should be done from two months of age and
onward (JCIH, 2019). Long term monitoring of a child is actually one of the global benchmarks
and rationales described in the JCIH (2019) statement. The statement also provides a reminder of
the importance of early identification of hearing loss and the value of the EHDI system, as well
as the recognition of the frequency and impact of delayed onset and/ or progressive hearing loss
in children. This necessitates the continued surveillance of auditory and speech and language
development in all infants (JCIH, 2019).
With the goals and overall processes relating to NIHS described, the specific tools used
to carry out the screening will be discussed. Either a hospital can conduct the screenings with
auditory brainstem response (ABR), in which brainwaves are measured in response to noise, or
otoacoustic transmission, in which the integrity of the outer hair cells of the cochlea is measured
(Gelfand 2016). How a hospital chooses to conduct the NIHS is not mandated by the state
(Health of the New York Codes, 2001). Each hospital can choose either one or both methods as a
means of conducting the screening. For additional information regarding screening protocols, see
Table 2. According to the JCIH (2007) statement, hearing screenings should identify infants with
hearing loss that have long-term development consequences and that will affect the infant’s
speech, language, academic and social emotional developments as indicated by research (JCIH,
2007). This translates into identifying those at risk for hearing loss of a moderate or greater
degree as made possible through the current screening methods listed above (JCIH, 2007).
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Otoacoustic Emission Testing

Auditory Brainstem

Two-Tier Screening

Testing
What it

Obtains evidence of intact outer hair cells. By

Obtains evidence of neural

First conduct test with OAEs, if

measures?

obtained cochlear response to acoustic stimuli.

activity in response to acoustic

infant refers in either ear screen with

stimuli

ABR

Transient Evokes OAEs: High Level Click at

Click Stimuli at 35 dBnHL with

TEOAEs: High Level Click at

approximately 80 dB SPL

a rate of 30-37 clicks a second

approximately 80 dB SPL

Stimuli/ Intensity

Distortion Product OAEs: Mid-level stimuli.

DPOAEs: Mid-level stimuli. F1/F2

F1/F2 are usually 65/55 dB SPL

are usually 65/55 dB SPL
Click Stimuli at 35 dBnHL with a
rate of 30-37 clicks a second

Pass Criteria

Fail Criteria

TEOAS: Signal to noise ratio of at least 6dB at

Presence of Wave 5, in both ears

Present TPOAEs or DPOAEs as

3 frequencies in both ears in one session

in one session.

indicated above in both ears. If

DPOAS: Signal to noise ratio of at least 6dB at

absent need present Wave 5 in both

3 frequencies in both ears in one session

ear in one session

TEOAS: Absence of 6 dB SNR at least 3

Absence of Wave 5 in either ear.

frequencies in one ear

Absent TPOAEs or DPOAEs and
Absent Wave 5 in either ear.

DPOAS: Absence of 6 dB SNR at least 3
frequencies in one ear

Stopping

TEOAS: A minimum of 50 averages are

Manufacturer specific propriety

Criteria

collected for each frequency

stopping rule, based on a

DPOAEs: Manufacturers choose termination

template comparison or

after a length of time for each frequency.

statistical algorithms.

(integrated into
machinery)

SEE ABOVE

** For each method infant will be rescreened one additional time as inpatient before referring for audiological follow up as outpatient
Compiled based on Newborn Infant Hearing Screening, ASHA.com. n.d. https://www.asha.org/PRPSpecificTopic.aspx?folderid=8589935234&section=Key_Issues

Table 2: Overview of Screening Protocol for NIHS
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For both the ABR and OAE screening methods, the instrumentation used is automated to
enable quick, reliable, and valid measurements. For an ABR screener, the neural activity of the
infant is monitored in response to a 35 dbnHL click stimuli presented at 30-37 clicks per second
(Newborn Infant Hearing Screening, Asha.com, n.d.). The other option is to use OAEs which
measure the response of the outer hair cells when sound is delivered to the ear (Gelfand, 2016). It
can use a high level click of 80 dB pSPL (transient evoked) or mid-level stimuli of 65/55 dB SPL
(distortion product) (Gelfand, 2016). In the 2019 position statement, the JCIH states that
automated ABR (AABR) can detect hearing losses that are worse than 40/45 dB HL, while
OAEs can identify those with a hearing loss of 30/35 dB HL (JCIH, 2019) or worse. This
discrepancy in thresholds needed for a pass means that if only one method is used to screen,
children may incorrectly pass. For example, Levit ,Himmelfarb, and Dollberg (2015) found that
Forty-two percent of children who failed a TEOAE screen, but passed an AABR screen were
subsequently found to have hearing thresholds greater than 45 dB HL (Levit, Himmelfarb, &
Dollberg, 2015). With regards to the specificity and sensitivity to the test itself at identifying the
degree of hearing loss above either 30/35 dB or 40/45 dB, one can look at the systematic review
completed by Prieve, Beauchaine, et al. (2013). Using a systematic review of 12 different studies
regarding the NIHS they concluded that OAEs had a range of sensitivity from 55- 100%, and a
specificity of 71- 91%. On the other hand, ABRs were revealed to have a sensitivity between 42100% and a specificity of 70- 100% (Prieve, Beauchaine, et al).
The range of specificity and sensitivity values is a byproduct of the fact that the criteria
for a pass or refer is decided by the screening machines based on statistical criteria which
determines whether a response is seen (Ross et al 2008). The statistical criteria used by the
different companies in the screening instruments are not standardized in their qualification for
pass or fail (Ross et al 2008). The internal mechanism that differentiates between what qualifies
7

as a pass and what qualifies as a refer depends on the equipment manufacturer and can vary
slightly between different versions (Ross et al 2008). There is currently no set universal standard
for calibration by ANSI, which allows differences to exist (JCIH, 2019). This poses a problem
and allows for false positives and false negatives to occur, since each manufacturer has a
different threshold, based on a different algorithm for failing and referral for follow up. The
equipment may, therefore, cause mild hearing loss to go undetected.
The Joint Committee acknowledges that mild hearing loss can have developmental
consequences, however, due to limits of the machinery used to conduct the hearing screenings,
these children may not be identified (JCIH, 2007). In a systematic review by Winiger, Alexander
and Diefendorf (2016), the negative outcomes of mild or moderate hearing loss are detailed. The
effects of mild hearing loss are varied; some affected children mature and develop on par with
their normal hearing peers, while others face difficulties in childhood that can continue until
adolescence (Winiger et al 2016). Children with mild hearing loss have difficulty discerning
speech in both quiet and noise, and display deficits in speech production and language
competence (Winiger et al 2016). A specific example of language issues seen in those with mild
hearing loss is having deficits in morphosyntax and phonological short-term memory when
compared to normal hearing peers (Doković, Gligorović , Ostojić, Dimić Radić-Šestić, Slavnic
,2014).

Additionally, these children with mild hearing loss struggle to perform and achieve

academically (Winiger et al 2016). They have lower performances on standardize tests are at
risk to repeat a grade and need special education services (Winiger et al 2016). A mild hearing
loss also influences a child’s emotional and psychological wellbeing; they are likely to have less
social support, and more internal levels of distress, which may manifest itself as impulsivity,
impatience, aggression, noncompliance, or hyperactivity (Winiger et al 2016). The effects of
mild hearing loss are detailed in Table 3.
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Academic Effects
1. Struggle to perform and
achieve academically.
2. Lower performances on
standardized tests.
3. Higher chances of
repeating a grade.
4. More likely to need
special education
support.

Emotional Social Effects
1. Decreased social
support.
2. Increased internal levels
of distress.
3. Prone to impulsivity,
impatience, aggression,
noncompliance, and/or
hyperactivity.

Communication Effects:

1. Understanding
speech in quiet.
2. Understanding speech
in noise.
3. Deficits in speech
production.
4. Decreased language
competence.
Table 3: Effects of Mild Hearing Loss (Winiger, Alexander and Diefendorf, 2016)
The incidence of mild hearing loss diagnoses with the UNIHS is .19 per 1,000 birth for
unilateral hearing loss and .09 per 1,000 births for mild bilateral hearing loss (Ross et al.2008 ).
This number varies considerably from the estimated prevalence of mild hearing loss, with the
NIHS picking up only half as many cases as would be expected (Ross et al 2008). Bess et al
(1998) estimated that the prevalence of mild or unilateral hearing loss was much higher at 54 per
1000 for school age children from grades 3, 6 and 9 (cited by Winiger, Alexander & Diefendorf
2016). The difference across these estimates may result from the limits of the screening
protocol, as it is known that OAEs are not sensitive to mild hearing loss (Gelfand 2016). With
the limitations of the OAEs one would expect that mild hearing loss would still be diagnosed if
OAEs and ABRs were jointly used as a screening tool. There is no guarantee, however, that the
combination of the two will be successful as illustrated by Johnson et al. (2005). Johnson et al.
(2005) evaluated the efficacy of the two-tiered screening approach in which ABRs are completed
on infants who fail the OAEs screener conducted first. Results revealed that even a two- tier
screening approach could miss up to 70% of all cases of mild (25 to 30 decibels) unilateral or
bilateral hearing losses (Johnson et al 2005). Properly educated parents potentially means that
children with mild hearing loss will be referred if they do not develop the necessary milestones.
A secondary reason that proper education is important is that hearing loss may not be
identified if it develops later; either due to a conductive issue such as otitis media, progressive
9

hearing loss, or due to delayed onset hearing loss. Progressive hearing loss means that while
there may have been no hearing loss at birth subsequent hearing loss develops over time.
Research has shown that progressive hearing loss is prevalent in children. The exact incidence
of progressive hearing loss is hard to calculate due to the numerous causes of progressive hearing
loss, such as certain syndromes and infections (Barriere-Neilson, et al., 2016). Table 4 includes a
list of possible causes of progressive hearing loss.

Causes of Progressive or Delayed Onset Hearing Loss

Alport Syndrome
CHARGE Syndrome
Enlarged Vestibular Aqueducts
GJB2 mutations (approximately 50%)
Hurler Syndrome
Pendred Syndrome

Branchio-oto-renal
Congenital CMV infection
Freidreich’s Ataxia
Hunter’s Syndrome
Osteogenesis Imperfecta
(Barriere-Neilson et al., 2016, Gelfand 2016).

Table 4: Causes of Progressive or Delayed Onset Hearing Loss

Barriere- Neilson and colleagues performed a study to calculate the incidence of
progressive hearing loss in children (2016). They evaluated 330 infants from the ages of one
through four and found that 47.9% of the children had at least a 10 dB decrease in threshold in at
least one ear. Of the 47.9 percent of children who developed progressive hearing loss, a third had
passed the NIHS indicating that those who pass are at risk for developing hearing loss (BarriereNeilson et al 2016). To be precise, 43 children presented with HL but had initially passed the
NIHS (Barriere-Neilson et al 2016). . This group can further be divided into 28 children who
were monitored for HL due to risk factors and 15 who were not (Barriere-Neilson et al 2016).
For the group of infants who pass but develop hearing loss, parental education, and knowledge of
the signs of hearing loss is extremely important. This study provides evidence that passing the
NIHS does not ensure normal hearing throughout childhood.
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The last group of children at risk for having unidentified hearing loss are those who have been
diagnosed as having auditory neuropathy spectrum disorder (ANSD).
ANSD is a form of hearing loss which results from the incorrect or dyssynchronous
firing of the auditory nerve, making it a neural hearing impairment (Marriage, Brown, & Austin,
2017). Those with ANSD benefit from early identification and treatment, and they make up
approximately 10% of cases of early permanent hearing loss (Marriage, Brown and Austin,
2017). The NIHS was designed to detect significant hearing losses like that which is seen with
ANSD. However when only OAEs are used, newborns with HL attributable to ANSD will not be
picked up and referred for monitoring (Marriage, Brown, & Austin). OAEs only measure the
function of the peripheral hearing mechanism, causing neural hearing loss to go undetected
(Marriage, Brown and Austin, 2017). One way to ensure HL due to ANSD is identified is
through parental education and parent referral when the child does not develop on par with peers.
METHODS
PARTICIPANTS
The Internal Review Board of the Graduate Center, City University of New York
approved this study. Participants were recruited using different forms of social media on which
the link to the survey was posted. The survey was created using the online website PollMaker,
which provided a link to the survey that could be shared with others on social media platforms.
Mothers who gave birth to a full-term healthy newborn in New York State in the last 3
months were eligible to participate. Additionally, the newborn child could not have had his/her
hearing tested following discharge from the hospital. The first five questions of the survey
indicated whether Mom and baby met the inclusion criteria for the survey. If, for any of the
questions the mother gave a response that indicated that she should be excluded from the survey,
11

the survey was ended, and the individual was thanked for their participation. The questions that
indicated whether an individual could be included in the survey are listed in Table 5. For all
those who met the inclusion criteria for all five questions the survey continued until it was
completed.
1.
2.
3.
4.
5.

A female who gave birth in the past 3 months
A live birth in a New York State Hospital
Baby born full term, at least 38 weeks gestational age
Baby did not have a stay in the neonatal intensive care unit
Baby did not have his/her hearing tested since being released from the hospital

Table 5: Inclusion Criteria for Completion of Survey
A second subsequent survey was created for each hospital in which the participants had
indicated giving birth. In order for a hospital to be eligible to complete this survey a respondent
who completed the initial survey must have indicated that they had given birth in that hospital
within the past three months. As the author had all the survey responses from the mothers prior
to sending the surveys to the hospital, all hospitals that received the survey were eligible to
complete it and no additional inclusion criteria were required to be met.
MATERIALS
The items included in the survey instrument are shown in Appendix B. The items were
modeled after the questionnaire developed by Lam, Wong, Law, Lee & Mcpherson ( 2018). This
survey consists of 19 questions. The first five questions relate to inclusion criteria for example
was your child born in a New York state hospital. Two additional multiple-choice questions
provided information about patient demographics including birth order of the child, and whether
there was a family history of hearing loss. Four questions which were a mix of yes/no and
multiple-choice style questions, related to the hospital’s protocol and procedure for completing
the NIHS and providing the results. Questions that fell under this category include whether the
screening was done, and which medical professional told over the results. Three multiple-choice
12

style questions relate to mother’s understanding of the NIHS results such as if it is possible for
their baby to develop hearing loss. The last five questions are Likert-type scale questions where
the individual was asked to indicate his/her opinion about a statement on a scale of one to five.
Examples include “I was given sufficient information about the screening process and the
results” or “I was satisfied with the way my permission was obtained prior to the screening.” A
breakdown of the categories into which each question falls is shown in Table 6. Upon
completion of the 19th question each mother was thanked and given a checklist for healthy
hearing milestones, which is included in Appendix C. The checklist was checked for reading
level to ensure it was understood by all mothers and was found to be a 4.4 Flesch-Kincaid Grade
Level and have a Flesch Reading Ease of 79.3.
Categories of Question in the Survey
Inclusion/ Exclusion Criteria
Patient Demographics
Hospital Protocol relating to NIHS
Understanding of the NIHS results
Satisfaction/ Opinion

Questions that fall in that Category
Questions 1-5
Questions 6 &10
Questions 7, 8,9,12
Questions 11, 13,14
Questions 15-19

Table 6: Breakdown of Categories in the Survey Completed by Mothers
Additionally, the hospitals included in this survey were sent a short 5 question survey.
This survey was created by the author and included 5 open ended questions relating to the
Hospital’s NIHS protocol. Four of the questions related to the hospital’s protocol in general with
examples being who completes the NIHS and who gives over the results of the screening to the
parents? The last question related to the hospitals NIHS protocol during Covid-19, with regards
to this the hospitals were asked “has the pandemic affected or prevented the screening process
from being carried out?” For a complete list of survey questions asked to the hospital please see
Appendix D.
METHOD
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The survey was posted on select WhatsApp and Yahoo email groups with which the
researcher is associated. The two WhatsApp groups selected consisted of females in there
early/mid-twenties many of whom, live in the New York area, and are married and starting a
family. Each group has approximately 70 individuals. The Yahoo email groups selected were
called “KGHshuls@groups.io” and “FTshuls@groups.io” and any individual with a Yahoo
account can subscribe or join it. The first group mostly consists of individuals in the Kew Garden
Hills area and its surrounding neighborhoods like Kew Gardens, while the second includes
individuals in the Far Rockaway and Five Towns areas. All of the areas listed above are located
in New York. These specific groups were chosen since it was an easy way to distribute the
survey to a large number of individuals who live in the New York area. Additionally, the survey
was shared with friends and associates of the author, and they were encouraged to share the
survey with anyone that may be eligible to the complete it. The recruitment material regarding
the survey stated the author’s names, purpose of the study, inclusion criteria, potential benefits,
confidentiality of the survey, a provided a link to the survey, and a statement that by clicking on
the link they are providing their consent to be a part of the research. Appendix E includes a copy
of the recruiting email post as well as the information sheet to participate in a research study. The
survey was posted once a month for three times in total on the selected WhatsApp group and
twice a month for a total of six times on the Yahoo groups. The survey was more frequently
posted on the Yahoo groups since the Yahoo groups consist of more individuals, and individual
may be joining on a more frequent basis, as opposed to the WhatsApp group where no new
individuals joined over the time.
Each Audiology Department in a hospital in which a survey respondent indicated they
had given birth received an email. A total of seven hospitals were contacted. The goal of this
communication was to receive insight into how the hospitals described their protocol and
14

procedure for completing the NIHS. This would serve as a point of comparison to see if the
answers provided by the mothers are in agreement or disagreement with that which the hospitals
proports to do. The email was sent out to each Audiology Department twice a month over a
period of three months. Emails were repeatedly sent until a response was obtained or the hospital
representative indicated that they do not wish to participate in this research. After 3 months if a
response was not obtained the hospital was no longer contacted. In addition to listing the
questions the email also told the individual responding for the hospitals that his/her information
would be confidential and anonymous. The email respondent was told that by replying to this
email and providing the answers to the question they would be giving consent for their
information to be used. To see a copy of the IRB approved recruitment material used see
Appendix F.
RESULTS
The results of both surveys completed by both the mothers and the hospitals are included
below. The results obtained from the survey of mother’s is discussed first seeing it is
significantly larger and was the main focus of the research. After providing information
regarding the number of responses obtained for the survey of mother’s the results are explained
based on categories which include; demographics, hospital procedures regarding NIHS, mother’s
understanding of the screening and mother’s opinion and satisfaction with the screening. After a
thorough explanation of the results obtained from the survey of mothers the response rate of the
hospital survey will be discussed follow by the results obtained.
RESPONDENT’S RESPONSE RATE- Mother Survey

Over a 3-month period from May 27th, 2020 through August 27th, 2020 a total of 61
responses were obtained. Of those responses, 57 mothers had given birth in the past 3 months. Of
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the 57 individuals who had recently given birth, 53 had given birth to full term infants. Of those
individuals, 49 had given birth in a New York State hospital. Three more participants were
excluded since the child had been in the NICU, leaving 46 responses. An additional 12 responses
were eliminated since the infant had had their hearing tested since being discharged from the
hospital. This left a total of 34 response to be analyzed. Table 7 displays a breakdown of
responses obtained. It should be noted that of the remaining thirty-four responses five left out a
least one question and did not complete the survey in its entirety. One individual left out five
questions and for this reason, her response was not included and therefore the 33 remaining
responses were analyzed.
Inclusion Criteria

Number of qualifying survey responses based
on each criterion

Survey Responses Obtained
Had a child within past 3 months
Child was born full term
Child was born in NY
Child was not in the NICU
Child has not had hearing tested since discharge
Remaining responses to analyze

61
57
53
49
46
34
34

Table 7: Number of Survey Responses Obtained Based on Qualifying Criteria
DEMOGRAPHICS
The hospitals in which the individuals gave birth were located on Long Island,
Manhattan, Brooklyn or Staten Island. Two major hospitals on Long Island: Northshore
University Hospital and Long Island Jewish compromised 54.5% of responses. Additional
hospitals included Maimonides Medical Center, South Nassau, Weill Cornell, Mount Sinai,
NYU, Northwell (non-specified), and Staten Island University Hospital. Table 8 displays a
breakdown of respondents by birth hospital.
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Birth Hospital
Northshore University Hospital
Long Island Jewish
NYU Winthrop Hospital

Number of Responses
Received (N)
12
6
5

Percentage of Responses
Received (%)
36.4
18.2
15.2

Mount Sinai Hospital
Mount Sinai South Nassau

3
2

9.1
6.1

Maimonides Medical Center

1

3.0

New York Presbyterian Weill
Cornell
Northwell Health
New York University (NYU)
Staten Island University

1

3.0

1
1
1

3.0
3.0
3.0

Table 8: Birth Hospital (N= 33)
Two additional pieces of demographic information included birth number for the mother
and whether there was a family history of hearing loss. With regard to birth order 45% (n=15) of
respondents were mothers who had just given birth to their third child (or more). 36% of
responses (n=12) were from individuals who were first time mothers and 18% (n= 6) of
individuals had just had their second child. Table 9 displays the birth number of each
respondent’s child. For family history of hearing loss most respondents 87.9% (n=29) indicated
that they had no family history of hearing loss. Only four individuals (12%) had a history of
hearing loss on either the maternal or the paternal side of the family.

1st Child
2nd Child
3rd or more Child

Number of Responses Receive
(N)
12
6
15

Percentage of Responses
Received (%)
36%
18%
45%

Table 9: Patient Demographics: What Number Child is it? (N=33)

HOSPITAL PROCEDURES REGARDING NIHS
Of the mothers who were surveyed, 87.9% (n=29) of respondents indicated that the
newborn child had passed the hearing screen while 3.0% (n=1) reportedly failed and were
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referred for further testing. In addition, 3.0% (n=1) of the respondents were not informed of the
results of the screening and 3% (n=1) of the respondents did not undergo a screening at all. The
last 3% (n=1) did not indicate what the outcome of the newborn’s hearing screening was, but
since she indicated that a professional informed her of the results, we can assume the screening
was carried out.
As is evident from Figure 1, for the 33 individuals who did indicate that the screening
was complete, the results were most likely shared by the staff audiologist (39.4%) or a nurse
9.1%

(30.3 %). Other professionals who told
of the results of the screening included

15.1%

39.4%

6.1%

a hearing screener/ hearing test

6.1%
30.3%

technician (6.1%), or a pediatrician
(6.1%). An additional 15.1% of
mothers surveyed did not recall who
provided them with the results. Three

Audiologist
Pediatrician
Do not recall

Nurse
Hearing screener/ Tech
Was not informed

Figure 1. Professional Who Informed Parents of NIHS Outcome

of the respondents (9.1%) were not informed of the results of the screening by any health
professional. It should be noted that two mothers indicated that the results of the screening was
told to them by two different professionals for example both a nurse and a pediatrician informed
one individual while both a nurse and an audiologist informed the other mother.
With regard to hospitals giving written information regarding the screening, the results,
and the signs of hearing loss 45.45% (n=15) of mother's survey indicated that they were not
given a leaflet or information pertaining to the screening before it was done, whereas 54.54%
(n=18) of mothers were given some information pertaining to the screening before it was done.
Additionally, 75.8% (n=25) of mothers indicated that after the screening they were not given the
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state mandated pamphlet, see Appendix A, which indicates the signs of hearing loss in children .
Thus, only 24.2% (n=8) of mothers were given a copy of the signs of hearing loss pamphlet prior
to discharge.
MOTHER’S UNDERSTANDING OF THE SCREENING
To clarify the mothers’ understanding of the screening results they were asked two
questions. For the first question mothers were asked to select the statement that best describes
their understanding of the screening results from the options given; the second was a yes/no

your child
develop hearing
loss in the future.
The responses

Number of responses
obtained for each option

question of can

35
30
25
20
15
10
5
0

obtained for both
questions are

Mother's understanding of a
passed NIHS

included in

Can HL develop in the future?

Figure 2. For the
Response Options

first question,
78.8% (n=26) of

Figure 2: Mother’s understanding of the NIHS results

mothers indicated that they were certain their child does not have a hearing loss, while 6.2%
(n=2) were certain that their babies are not at current or future risk for hearing loss. An additional
6.2% (n=2) understood that despite a passed screening, there is still a possibility of some degree
of current hearing loss. One mother (3.1%) inferred from the screening results that there is some
risk for future hearing loss. The remaining two participants (6.2%) indicated that based on
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results, they are certain that there is no current hearing loss, but that there is still risk for future
hearing loss. These results show that 15.1% (n=5) understood that the screening results do not
guarantee life-long normal hearing.
Mothers were then asked if they thought it possible for their child to develop a hearing
loss even though they passed the screening 91% of respondent then indicated that they did not
believe their child would develop a hearing loss while the remaining 9% indicated that their child
may have a hearing loss even though they passed the hearing screen. It is interesting to note that
the same three mothers who indicated their child might develop a hearing loss indicated that their
understanding of the child’s screen was “it is certain my child does not have a hearing loss.”
Additionally, one of the mothers who indicated their understanding to be it is possible their child
will have a hearing loss said that “yes” their child may develop hearing loss. It seems that even
the mothers who indicated it is possible their child was at risk for a hearing loss did not believe
their child could develop a hearing loss in the future. It is interesting to note that having a family
history of hearing loss did not make the mothers more likely to indicate their child might develop
hearing loss.
Regarding concerns about hearing status most mothers, 71% (n=22) of the respondents,
indicated that they would bring their child to the pediatrician first to discuss their concerns. In
contrast, only 22.6% (n=7) of mothers indicated, they would first bring their child to an
audiologist. 3.2% (n=1) of mothers indicated they would bring their child to an otolaryngologist
if concerns for hearing arose.
MOTHER’S OPINION & SATISFACTION WITH SCREENING
For the last remaining questions participants were asked to indicate on a scale of one to
five how much they disagreed (1) or agreed (5) with various statements (Questions 15-19 of the
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survey shown in Appendix B). 42.4% (n=14) of mothers were satisfied or almost satisfied,
meaning they chose either a four or five on the scale, with the amount of information they were
given regarding the screening process and the results. 92.9 % (n=13) of those mothers indicated
that they felt that the information given regarding the results was sufficient. On the other hand all
21.2% (n=7) of mothers who indicated that they were neither satisfied or unsatisfied with the
information given regarding the screening process and went on to indicate that they felt enough
information was given regarding the results.
18.2% (n=6) of mothers chose a one or a two indicating they were not satisfied with the
information given regarding the screening process, 27.8 % (n=5) of these mothers also stated that
they did not feel sufficient information regard the results were given, making their responses
consistent. One mother who was not satisfied with the information given on the screening
process chose a three to indicate how she felt regarding the amount of information about the
results which she had received. Lastly, 39.4% (n=13) of mothers responded with a number three
indicating that they were neither satisfied or unsatisfied with the information given regarding the
screening. While 27.3 (9) mothers chose a 3 regarding sufficient information relating to the
results.
Mothers were then asked if they felt that they had a chance to ask questions about the
screening and 54.5% (18) indicated that they did while 36.4%(n=12) indicated they did not and
9.1% (n=3) neither agreed or disagreed with the fact that they had chances to ask question about
the process. With regard to being informed that the screening was occurring and being asked
permission, 48.5% (n=16) of mothers were satisfied with the way in which permission was asked
of them prior to having the screening done while 21.2% (n=7) were not satisfied and 30.3%
(n=10) were neutral.
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Lastly mothers were asked how much they agreed with the fact that “written information
such as leaflets allowed them to better understand the results of the screening” Of the 31 mothers
who responded 48.4 %(n=15) indicated that the supplemental written information better allowed
them to understand the results. In contrast, 32.3% (n=10) did not feel that the written information
was helpful. 19.4% or (6) mothers were neutral and chose a 3 indicating they neither agreed or
disagreed that written information provided a better understanding.
RESPONDENT’S RESPONSE RATE- Hospital Survey

Responses were successfully obtained from 57% or four out of the seven hospitals where
respondents had indicated that they had given birth. It should be noted that one respondent
indicated being responsible for the NIHS at two of these hospitals. This means that in actually
three individuals provide the information included in this research. For a complete copy of the
responses obtained by each hospital by question see table 10.
Who
performs the
NIHS?

How parents
are informed
Screening
will take
place?
Audiology
Technician
Or
Nursing Staff

Response 1

Audiology
Technician

Response 2

Audiology
Technician

Hospital
prenatal
website

Response 3

Audiology
Technician

Audiology
Technician
Or
Nursing Staff

Who informs
parents of
the results?

Audiology
Technician if
screening is
done bedside.
Nurse or
pediatrician
otherwise.
Audiology
Technician

Audiology
Technician if
screening is
done bedside.

Are NYS
informational
pamphlets
provided to
parents?
Yes

Yes

Yes

Has Covid-19
affected
NIHS?

Rescreening
of patients
during initial
hospital stays
was not as
popular due to
shortened stay
NIHS is
considered
essential and
only
outpatient rescreens were
affected
Rescreening
of patients
during initial
hospital stays
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Response 4

Hearing
Screening
Technicians

Nursing Staff
or Physician

Nurse or
pediatrician
otherwise.
Hearing
Screening
Technician,
Nurse or
Doctor

Brochure
provided to
parents
indicate the
testing
process,
explanation of
results and
next steps.

was not as
popular due to
shortened stay
An additional
video visit is
scheduled for
patients who
refer to insure
follow up is
done.

Table 10: Individual Responses Regarding Hospital NIHS Protocol

HOSPITAL PROTOCOLS FOR NIHS
Responses were successfully obtained from four of the seven hospitals where respondents
had indicated that they had given birth. 100% (n=4) of the hospitals have a NIHS program which
is overseen by an audiologist. Similarly 100% (n=4) of these programs have the screening
process completed by audiology technicians/hearing screening technicians. The screenings are
conducted either in the newborn nursery or bedside. Prior to the screening taking place parents
are informed either verbally or in writing. 75% (n= 3) of the respondents indicated that the
nursing staff, physician, or technicians verbally informs the parents that the screening will be
taking place. While 25 % indicated (n=) that parents are informed in writing on the hospital’s
prenatal website that the screening will be conducted while in the hospital after they have given
birth. 100% of respondents indicated that results of the screenings are shared with the parents by
the audiology technician/ hearing screening technician. Additionally 75% (n=3) stated that
parents may also be told of the results by nursing staff or pediatrician. 100% (n=4) of hospital
representative stated that they provided parents with a written handout after the screening is
completed. 75% of hospitals indicated using the New York State handout while 25% (n=1 )
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described the handout as explaining the screening procedures, results, and the referral process,
but did not specify the source of this brochure.
SPECIAL NIHS PROTOCOLS DUE TO COVID-19.
100% (n=4 )hospital representatives indicated that the pandemic had not affected the
NIHS, since screening is an essential service. Children of COVID+ moms were screened with
the proper PPE, however; rescreening while in the hospital were not as popular since mom and
baby were discharged early limiting the time for rescreens, and outpatient rescreens were delayed
or harder to carry out.
DISCUSSION
New York State law {(Subpart 69-8 of Title 10 (Health) of the New York Codes, Rules
and Regulations (NYCRR)}, which went into effect in August 2001, mandates that all newborns
undergo a hearing screen before discharge from the hospital. This law was enacted to insure that
children with possible hearing loss are identified at an early age. Early identification enables
children to obtain the necessary treatment in a timely fashion. This helps to ensure that ageappropriate speech and language development will be on par with their hearing peers; leading to
better social, academic, and vocational outcomes (Health of the New York Codes, 2001). The
law does not only require that each infant be screened it also specifies that the mothers and
fathers should receive educational material regarding the screening process, the signs of hearing
loss, and professionals to contact in the event that a concern arises. Table 11 includes a list of
selected sections of the law and the information pertaining to those sections. The law also
specifies that each hospital must inform parents of the screening prior to it occurring and provide
each parent with the results and printed materials. This qualitative study of the NIHS was
undertaken to revisit compliance of the NYS hospitals’ procedures with the law and to gain
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insight into the information parents receive prior to and after the newborn hearing screening
takes place. Parental understanding/interpretation of the information they receive was assessed,
as well.
Section

Information
Includes definition for hearing loss,
audiological evaluation and newborn infant
Section 69-8.2 General Requirements for Infant
Includes general requirement for hearing
Hearing Screening Programs and Responsibilities screening program, communications of the
of the Administrative Officers or Designees of
results, and how follow-up should be
Facilities
conducted
Section 69-8.3 General Requirements for
Includes information on who can run the
Administration of the Infant Hearing Screening
screening program, and what the
Program
responsibilities of the program manager are
Section 69-8.4 Procedures for Infant Hearing
Details that all infants should have a
Screening
screening, parents should be given education
materials and asked for consent prior to
screening, and how results should be
documented.
Table 11: Sections and Subparts of Public Health Law Section 2500-g
Section 69-8.1 Definitions

The survey was completed by 33 woman out of the 61 who had initially responded as
close to 50% did not meet the inclusion criteria. 97 % of respondents, indicated that a hearing
screening was carried out on their infant. These results are very promising and indicate that New
York State hospitals comply with the requirements set forth by state law which mandates that all
newborns be screened for hearing loss. These in-hospital screenings play an important role in
ensuring that the 1-3-6 rule described by the JCIH is followed. Adherence to the JCIH guidelines
increases the early identification and treatment of children with hearing loss, giving these infants
the chance for development of speech and language that is on par with their normal hearing peers
(Health of the New York Codes, 2001; Yoshinaga, Sedely, Coutler, et al., 2001).
An additional component of Subpart 69-8 of Title 10 is that the hospitals are obligated to
provide the parents with the knowledge that the hearing screening will/is being performed on
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their child before it is done. As it states “prior to the hearing screening, parents shall be provided
educational materials, supplied by the Department to the facility, or consistent in content with
Department-supplied materials, regarding infant hearing screening (Health of the New York
Codes, 2001)”. Despite this requirement, in this sample only 45.45% (15) of mother's survey
indicated that they had received information about the screening before it was carried out. The
fact that more than half of mothers were not given written or oral information that the screening
would be completed is problematic since this means that parents were not made aware of what
the NIHS is and why it is being completed. This means that the importance of screening a child
for hearing was not addressed, so the parent does not understand the role hearing plays in
development. Additionally, if parents are not informed, the hearing screening was completed
then they may not realize the extent of the testing and that was only a screener and does not
indicate normal hearing in the future. Additionally, if the hospitals are not following the state law
about this mandate, it makes one wonder what additional aspects may not be followed.
Another part of the New York State mandate is that upon completion of the screening
patients who failed should be scheduled for follow up and those who pass should be given either
the New York State handout shown in Appendix A or a hospital pamphlet including the same
information as the state mandate handout. In this sample only 24.2% of individuals indicated that
they were given any sort of handout after the screening was completed. It appears that those who
received the pamphlet were more likely to be given the results of the screening by an audiologist
( 50% ), as. compared to any other medical professional however due to the small numbers it is
difficult to draw conclusions from this observation. It should be noted that one of the
respondents indicated that she was told the results by both an audiologist and a pediatrician. The
remaining individuals who received the pamphlets were told the results by a nurse (25%) a
hearing screener/technician (12.5%), or did not recall who informed them of the results (12.5%).
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The pamphlet entitled “Can Your Baby Hear You” includes a description of the
screening/s that were completed as well as a list of developmental milestones for hearing and
speech. The handout informs readers that while a baby passes the NIHS they should continue to
be monitored for signs of hearing loss. However, receiving the handout did not appear to inform
parental understanding about hearing loss and how it develops; with all parents (n= 8) who
indicated they received a pamphlet selecting no for “can your baby develop a hearing loss”.
While the three mothers who indicated yes for “can your baby develop hearing loss” they did not
receive the handout. This suggests that the handout is not effective in relaying the limitations of
the screening and the importance of monitoring your child’s hearing. However, the majority of
mother’s (61%) who received the pamphlet did feel that it helped them to better understand the
results of the screening.
The Health Belief Model (Champion, 2008) indicates that whether or not an individual is
motivated to action depends on the following beliefs :
A) Perceived susceptibility to an issue
B) Perceived severity of the issue
C) Perceived ability to take action
D) Perceived barriers to action
E) Belief in self-efficacy to take action
F) Belief in their knowledge of when to take action
The individual’s understanding and beliefs regarding the six items listed above will
influence when and if an individual will take the preventive steps to ensure that a medical issue
does not occur or to pursue treatment if need (Champion, 2008). In this case, the two ways in
which a mother was given the information relating to the severity, and susceptibility of hearing
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loss and the necessary actions to monitor for it is through the state handout and the medical
professional who provides the results. Some examples of the way in which the state handout
illustrates the susceptibility of hearing loss is that it states “2-4 out of every 1,000 infant has a
hearing loss and that hearing loss can be associated with family history and infections” (New
York State Department of Health. N.D). The pamphlet also describes the severity of hearing loss
stating that hearing allows for language to develop and a hearing loss can influence language and
school work (New York State Department of Health. N.D). The pamphlet also provides a list of
milestones and states that if your child is not a reaching them or if there is any concerns to call
the baby’s doctor, with this information the pamphlet is giving the parents the knowledge of
when to take action (New York State Department of Health. N.D). Despite the information
contained within the pamphlets, mothers do not seem to be understanding or making any changes
to their perceived susceptibility, severity, or knowledge of when to take action. The lack of
change in health belief is evident since receiving the pamphlet is not correlated with a mother
understanding that hearing loss can develop in their infant.
Based on the qualitative results it seems that the pamphlet is not providing mothers with
adequate information regarding the signs, severity, and susceptibility to hearing loss, on a level
that they understand. Perhaps this important information is being delivered to parents orally by
the medical professionals when they provide the screening results to the mothers. Audiologists
are the hearing health professionals, and therefore understand the limitations of the screening
devices used. Unfortunately though having them inform a mother of the result does not correlate
with mothers being more likely to understand that a pass of the screening does not indicate
normal hearing in the future. Audiologist know that both screening methods are not full proof.
The sensitivity of OAE’s ranges from 55- 100%, and a specificity is 71 - 91%, while for ABRs
the sensitivity is 42 -100% and a specificity of 70 -100% (Prieve, Beauchaine et al., 2013).
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Audiologists also know that hearing loss can develop or progress for a range of reasons, such as
GJB2 mutations and enlarged vestibular aqueducts, yet they are not providing this information to
the mothers, or the mothers are not correctly understanding the results (Barriere-Neilson et al.,
2016; Gelfand, 2016). In actuality, mothers who were informed of the results by a nurse were
more likely to indicate their child may develop a hearing loss in the future since two of the three
(66.6%) individuals who indicated this had received the results from a nurse.
Only 9.1% (n=3) of mothers indicated that a hearing loss could develop despite a passing
result which means that parents are not being educated and do not correctly understand the
results of the screening. This lack of understanding does not seem to be limited to the current
study. In a similar study by Black (2008) less than 5% of parent population surveyed indicate
hearing loss can occur after a passed screening which indicates a lack of understanding. On the
flip side, in a survey conducted by Lam, Wong, Law, et al., (2018) in Hong Kong 2/3 of the
mothers indicated that they understood a hearing loss can develop. With this information in
mind, it seems that Hong Kong is doing a better job of successfully explaining the results to
parents. This is interesting since the distribution of milestone information is not standard in
Hong King (Lam, Wong, Law, Lee & McPherson, 2018). One way in which the screenings differ
in Hong Kong and United States is that in Hong Kong the mothers are given a brief written
report upon discharge (Lam, Wong, Law, Lee & McPherson, 2018). Perhaps this brief written
report, which indicates that the test was done and the results, is the reason for the large
discrepancy in mother’s understanding when comparing our survey results to the results obtained
in Hong Kong. This conclusion was made as this seems to be the only difference in how results
are provided to mothers in Hong Kong vs the United State.
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Based on this survey and similar findings by Black et al (2008), it seems that the
necessary information is not being conveyed to the mothers in a way in which the mom is
internalizing and understanding it. If the current mode of giving over information is not effective
than what mode would be? Arnold et al. (2006) found that parents preferred to receive
information regarding the screening and education regarding hearing loss prior to birth, orally, in
conjunction with receiving a written brochure to look at on their own at home. When providing
information prior to birth, the effects of postpartum which can include stress induced memory
loss, will not play a role in the Mother’s understanding/ retention of the information. (Arnold et
al, 2006). One way to give information regarding the screening and hearing loss prior to birth is
to have the OBGYN provide it (Arnold et al, 2006). The pediatrician who meets with the parents,
can be another individual to provide the information when conducting the necessary check-ups
needed for the child. These appointments are free of the stress associated with having just given
birth which can hinder memory or understanding. Unfortunately, having the pediatrician followup regarding the NBHS and/or provide additional information does not seem to be common
practice. In the same 2006 study by Arnold et al. all of the 19 pediatricians surveyed indicated
that they believed the hospital gives the parents all the information related to the screening and
therefore do not provide the parents with additional information or even discuss it with them
(Arnold, et. Al., 2006). If parents are not receiving the information from the brochure, the
individual who conducts the screening, or their pediatrician it is no surprise that the majority,
91%, believe that their child will not develop a hearing loss in the future. It is important that
parents to do not think this way since it is contrary to the fact that progressive hearing loss is
possible. Barrire- Nelson, et. Al. (2016) findings indicated that 47.9% of children in a sample of
330 had a threshold shift of at least 10 dBHL.
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Mothers who indicated that they were given a leaflet on the signs of hearing loss were
more likely to indicate that written information helped them better understand the results of the
screening. 61% (n=11) of mothers who received the pamphlets strongly agreed that written
information helped them better understand the screening results. Despite the positive ratings of
the mothers, as previously stated, most of them did not think that hearing loss can develop so the
pamphlets, whether given or not, are not actually helping to educate the parents and ensure they
grasp limitations of the screening methods and the possibility of hearing loss. 11% (n=2) of
those who were given information did not feel that it was sufficient or allowed them to better
understand the screening results. The responses as a whole indicate that the way information is
disseminated needs to be adjusted. Possible changes can include the timing of the information,
the wording of the information, and the mode in which it is given. Specific examples of possible
improvements are included in table 12.
Dissemination Protocol
Change timing of dissemination

Example
Give pamphlet out when parents are checking
out and remind them of the importance of
reading it.
Change location of dissemination
Consider giving out pamphlets/ screening
results information at OBGYN office or
pediatricians office
Mode of information
Provide digital copy for parents to read on
their phone on their own convenience.
Provide a video of the information for Mom
to watch in the recovery room
Table 12: Possible Improvements to Pamphlet Dissemination:

HOSPITAL PROTOCOLS
Hospital respondents indicated that having the screening done bedside is increasing in
popularity and becoming common due to “rooming-in,” which is the phenomenon that
encourages having the newborn sleep in the mother’s room to encourage bonding and nursing.
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Having the test conducted bedside means that the mother may see it performed and this provides
an opportunity for the tester to thoroughly explain the screening material used. As well as the
fact that the ABR or OAE is not a guarantee of normal hearing; as it is possible to have a 40/45
dB or 30/35 dB hearing loss, respectively, with a passing of the screening (JCIH, 2019).
Who will reveal the results to parents depends on whether the test is conducted bedside
or in the nursery. It is interesting that despite the fact that mother’s may be informed of the
results more than one time by different individuals they still do not appear to understand that
their child is at risk for developing a hearing loss (only 15.1% indicating that their child may
have a hearing loss or be at risk to develop a hearing loss in the future).
When the hospitals explanation of the screening protocol is compared to the mothers
understanding of the screening some similarities and differences are seen. When it comes to
sharing results, 30.3% of mothers indicated that the screening results were told to them by a
nurse, 6.1% were told by a hearing screener, and 6.1% by a pediatrician. It should be noted that
30.3% of mothers reported being told that their child passed the screening by an audiologist. It
was unexpected since none of the hospital representatives stated that this is part of their protocol.
However, it may be possible that mothers are mistakenly assuming the audiology technician,
who are trained to conduct the screenings and inform the results are actually audiologist. It is of
note that the two mothers who indicated that the results were told to them chose no when asked if
their baby can develop hearing loss in the future. Perhaps additional training of audiology
technicians is needed so that they are aptly prepared to deliver the results and the importance of
monitoring the baby for sign of hearing loss since the test is only a screener.
A larger discrepancy emerged with regard to informing mothers that the screening will
take place. While each respondent indicated that the protocol is to alert the mother’s that the
screening will occur prior to screening in either verbal or written form, less than half of the
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sample surveyed reported being told. Similarly, all hospital respondents indicated providing
some sort of handout once the screening was complete but only 25% of respondents recalled
receiving this handout. This suggests that parents may not have been informed about the
screening test used, why a screening was being performed, or how to monitor their child for
signs of hearing loss.
With regard to Covid-19 and its effects on the NIHS, while all hospitals indicated that it
did not hinder the NIHS from being carried out two described how the protocol in the case of a
referral for a follow-up has changed. One hospital stated that when a child refers the results are
first given over to the parents by the hearing technician, and then by an audiologist who contacts
them via phone to provide information regarding further testing and follow up. Similarly, since
the pandemic, one hospital had parents of those infants that were referred participate in a televisit with the audiologist to discuss the purpose of the 1-3-6 guideline, the importance of a
rescreen, and to answer parents’ questions. This step was added to decrease loss to follow up,
especially during the pandemic when follow up appointments as an outpatient were not
necessarily being done. For a flow chart of Covid related protocol see figure 3 below.

Baby refers

Retest needs to be completed as
outpatient. However limited
availablity/options since
outpatient clinic is closed due to
Covid

NBHS Test is
completed

Baby passes

Telehealth visit is scheduled with
audiologist to disucss 1-3-6 rule
and the importance of following
up when appointmetns for
rescreens become available

Parents are contacted via phone
by audiologist to be informed of
the resutls again and the
importance of follow up

Parents informed of results and
given NYS handout, no follow up
neccessary

Figure 3: NBHS protocol during Covid 19
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LIMITATIONS
This study had several limitations which include: the small sample size, the fact that data
collection coincided with the COVID-19 pandemic, and the lapse in time between the mothers
giving birth and completing the survey. Each of these limitations are discussed in detail below in
the following paragraphs.
With regard to small sample size only 33 complete responses were obtained and included
in this research. Data shows that in New York State in 2018 there was an average of 226,238
births (National Vital Statistics Reports, Vol. 68, No. 13, November 27, 2019). This would mean
that on average during a 3 month period 56,559 babies are born, which means a sample of 33
individuals is very small when compared to the potential individuals who are eligible to complete
the survey. In addition to the sample size as a whole being small, it also represents a small
number of New York hospitals and of the hospitals it does recommend the sample per a hospital
is small.
With regard to the fact that the survey was completed several weeks to months following
the delivery, the passage of time means that that completion of the survey was dependent on the
mother’s memory and recall of the events. It has been documented that due to hormonal changes,
and fatigue, a mother’s memory may be confounded (Henry, J. F., & Sherwin, B. B. (2012) as
cited by Lam, Wong, Law, Lee & McPherson, 2018). Therefore, relying on the mother’s
memory or recall of the hospital stay to accurately depict events is a limitation of this study.
The fact that the survey was conducted as New York City and the world as a whole was
in the midst of the Covid-19 pandemic is a limitation in terms of generalizability. As described
by the hospitals’ screening coordinators the pandemic necessitated a shortened hospital stay with
possible relocation of maternity wards, and a decrease in staff, since may were forced to lend a
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hand in other sections of the hospital. These changes can mean that the hospitals were not
performing up to their typical standards and that the protocol that was followed is not indicative
of the hospitals normal routine.
SUGGESTIONS FOR FUTURE RESEARCH
Based on the findings and data from other studies it would have been beneficial for the
survey to be completed at the hospital right before discharge to ensure memory is not playing a
role in the mothers’ responses. As evidence by these results; the mothers are indicating that they
are not receiving any handout revealing the signs of hearing loss and do not believe hearing loss
can occur once their child passes the screening. I think that a larger study, conducted at New
York state hospitals is needed to look into this further.
Additionally, the fact that the mothers are not receiving the information suggests that
pediatricians have an important role to play to ensure that mothers are made aware of the
potential for hearing loss and how to identify it. To assess this, a study looking in baby’s first
visit with the pediatrician including if the results of the hearing screening is discussed, and if the
pediatrician tells the parents of the signs of hearing loss should be conducted. It would also be
interest to complete a study of parents who visit the audiologist with their child and assess if the
parent had ever discussed hearing loss, the newborn hearing screening, and hearing milestones
with their pediatrician prior to visiting the audiologist.
CONCLUDING REMARKS
Over the years there have been many advances and improvements to early identification
of hearing loss, the present research indicates that there is still room for improvement. The key
components that must be improved include hospital adherence to New York State guidelines and
35

parent education. The two are intertwined and if hospitals follow protocol and provide
information to mothers in a clear and concise manner than maternal education and understanding
should increase. Additionally, if mothers are more educated about the screening process, they
may ask questions about if it will be done and if there is any additional resources or information
which may cause the hospital to improve on their adherence. Despite the gains it is important
that we continue to improve so that all children are identified as early as possible allowing for
the best outcomes. A summary of the key conclusions of the study are included in the Table 13.
Research Question
•

•

•

•

Survey Answers
What percentage of parents are aware Regardless of if they receive the hospital state
handout the majority of mothers (90.9%) did not
that passing the NIHS does not
indicate that a hearing loss could develop in their
guarantee normal hearing?
child if they passed the screening.
The majority of hospitals included in this survey
What percentage of parents are given
the informed that the screening will be indicated that parents are informed of the
completed, what the results are and are screening, the result, and provided with the New
York state handout. On the other hand, the
given the informational handout
provided by the state, as mandated by responses obtained from the mothers indicate that
less than half report being told the screening will
law?
be done, and only 25% receive a New York state
handout. On a positive note, the majority of
mothers (87.9%) were told the results of the
screening.
The majority of mothers (71%) would bring their
What percentage of parents know
which healthcare professional can help child to a pediatrician if concerns regarding
hearing arose while only 22.6% would seek
to treat their child’s hearing?
services from an audiologist.

How does the mother’s explanation of
the NIHS process correlate with the
hospital’s explanation?

There seems to be a large discrepancy in the
mothers responses compared with the hospital
responses regarding the screening process. The
discrepancy is present regarding informing the
parents that the screening will be done and
providing a handout, and small discrepancy is
seen regard who provides the information that the
baby passed the hearing screening with 30.3%
indicating an audiologist told them which no
hospital uses to conduct the NBHS.

Table 13: Summary of Research Questions and Conclusions
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Appendix A: New York State Pamphlet “Can Your Hear You”
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Appendix B: Mother Survey Questions
1. Do you have a child who was born within the past three months? Yes / No
2. If yes, in which hospital was your child born? ______________
3. Was the above child born at or after 38 weeks?
4. Please check if this is this your __first child ___second child ___third child or more?
5. If your child did undergo a hearing screening, what was the outcome?
• Pass
• Fail/Refer
• Do not recall
• Was not informed
6. Which of the following professionals informed you of the results of the hearing screen?
• Nurse
• Volunteer
• Audiologist
• Pediatrician
• Do not know
• Was not informed of screening results
• Other, please specify________________
7. Did you receive any leaflet or other information about the hearing screening before your
baby was tested? Yes / No
8. At any time between delivery and discharge, was your child admitted to the NICU?
Yes / No
9. Do you have any family history of hearing loss on baby’s paternal or maternal side?
• Yes
• No
• Not Sure
10. Please mark the sentence below that best describes how you understood the results of the
hearing screening your baby had?
• It is certain that my baby does not have a hearing loss
• It is possible for my baby to have a hearing loss
• It is possible for my baby to have a hearing loss in the future
• It is certain my baby will not have a hearing loss in the future
11. Did the hospital provide you with printed material detailing the signs of hearing loss in
infants?
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12. Given the screening results do you think your baby may develop a hearing loss even
though h/she passed the screen?
• Yes
• No
13. If your child was referred for a follow-up assessment or if you were concerned about

your child’s hearing to which medical professional would you first bring your child?
• Audiologist
• Nurse Practitioner
• Physician Assistant
• Hearing Instrument Specialist
• Otolaryngologist
• Pediatrician
• Other, please specify_____
14. Has your child’s hearing been tested since being discharged from the hospital? Yes / No
For questions 15- 19 Please choose the number that indicates how much you agree or disagree
with the following statements?

Strongly
Disagree
1

15. I was given sufficient information about
the screening
16. The information on the results of the
screening was sufficient
17. I had a chance to ask more about the infant
hearing screening program?
18.Written information such as leaflets helped
me better understand the results
19. I was satisfied with the way permissions
was obtained prior to the screening?

Strongly
Agree
2

3

4

Not applicable

5

I was not given
any
information
I was not told
the results

I was not given
any form of
written
information
I was not asked
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Appendix C: Milestones on the Healthy Hearing checklist, given to Mom when survey was done
Birth to Three months:
- Startles to loud noises
- Quiets to soft sounds
- Responds to sounds; starting/ stopping to suck pacifier, bottle or thumb, and eye widening
- Rudimentary head turn towards sound/ speaker, depends on muscle development
- Is awakened by loud voices and sounds
- Child smiles or calms in response to certain common voices when spoken to
Four to Six months:
- Moves eyes in the direction of sounds, and will follow the source of sound with his or her
- Responds to changes in your tone of voice and to “no”
- Notice/ Prefers toys that make sounds and pays attention and enjoys music.
- Coos and babbles (pa,ba or ma,) when playing alone or with you.
- Begins to repeat sounds “oh,” “ahh”
- Giggles and laughs.
- Makes sounds when happy or upset, and when playing
- Becomes scared by loud voices or noises
Seven to 12 months:
- Responds to name, telephone ringing, and peoples voices even when not loud
- Understands and knows commonly used words “hello,” “up” “bye-bye”
- Babbles even when alone
- Responds to simple request “bring to mommy”
- Looks at things or pictures when they are spoken about
- Imitates simple words and sounds. May use a couple of single words meaningfully by one year of age
- Turns correctly to direction of sounds
- Listens when spoken to. Will listen to short songs or stories
This checklist was compiled is based
upon:

One to two years:
- Can point to body parts when asked and follow one step directions
- Answers simple questions
- Will point to pictures in storybook when parent names them
- Listens to stories, songs and rhymes
Two to three years:
- Understands opposites and new words quickly
- Follows 2-part directions, like "Get the spoon and put it on the table."
- Names object to ask for them
Three to four years:
- Will respond when called from different room
- Hears TV on same sound level as others
Four to five years old:
- Hears and understand all or most of what is said in school and at home.
- Communicates easily with others, children and adults.

Age-Appropriate Speech and Hearing
Milestones. (n.d.). Retrieved from
https://www.hopkinsmedicine.org/health/
conditions-and-diseases/hearingloss/ageappropriate-speech-and-hearingmilestones.
Speech and Language Developmental
Milestones. (2018, October 4). Retrieved
from
https://www.nidcd.nih.gov/health/speechand-language.
How Does Your Child Hear and
Talk?,(n.d) courtesy of the American
Speech–Language–Hearing Association.
https://www.asha.org/public/speech/devel
opment/chart/
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Appendix D: Questions Asked of Hospital Representative in Charge of Screening

1. Who performs the newborn infant hearing screenings in the well-baby nursery?
2. Are the parents informed that the screening will be done prior to it occurring?
3. Who informs the parents of the results screening?
4. Are the parents given any informational pamphlets regarding the screening process
and/or the results of the screening?
5. Has the pandemic affected or prevented the screening process from being carried out?
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Appendix E: Recruiting Material
Recruiting Email/WhatsApp
Hello, My name is Chaya Ungar, I am currently a third year audiology student. As part of my Capstone I
am researching Newborn Infant Hearing Screenings and conducting a survey with Dr. Barbara Weinstein.
More specifically, I am looking into parents understanding of the screening process, the results and the
audiologist’s role in healthy hearing. I hope that the information gathered will help audiologist
understand if parents are correctly being educated about the screening process which is an important part
of ensuring children are identified and treated for hearing loss in a timely manner.
Any parent who has given birth, in a New York State hospital, in the past three months is eligible to
complete the survey. If you yourself fall in this category or know anyone who does please share this
email with them and please fill out the survey. Your participation in the study is entirely voluntary and
there are no expected direct benefits for your participation. As a thank you for completing the survey a list
of healthy hearing milestones will be provided to you. The survey will not collect any personally
identifying data and all responses will be kept confidential. Subjects must be 18-65 years of age to
participate. The link to this study is available at: Please note by clicking on by clicking on the link below
you are consenting to taking the survey.

http://www.quiz-maker.com/Q8ZXY37

I would greatly appreciate your consideration in participating in my research study, and sharing this link
with as many people as you can.
If at any time you have any questions or concerns, please feel free to contact me at
cungar@gradcenter.cuny.edu
Thank you.
Sincerely,
Chaya Ungar
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Participant Research Information Sheet
THE CITY UNIVERSITY OF NEW YORK
The Graduate Center
Audiology
INFORMATION SHEET TO PARTICIPATE IN A RESEARCH STUDY
Title of Research Study: Parent's Understanding of Newborn Infant Hearing Screening (NIHS),
and the Audiologist's Role in Hearing Health
Principal Investigator: Chaya Ungar
Audiology Doctoral Student
Faculty
Advisor:

Dr. Barbara Weinstein
Professor & Founding Executive Officer of the Doctor
of Audiology Program, (Au.D.)

Purpose:
The purpose of this research study is to conduct an e-survey parents of infants born in the past
three months in order to identify whether local NY hospitals are following guidelines as dictated
by law and properly educating parents regarding hearing screening and relevant outcomes.
You are being asked to take part in a research study because you have given birth to a child in a
New York state hospital in the past three months who had a newborn infant hearing screening.
Additionally, your child was not at any point in the neonatal intensive care unit and has not had
his or her hearing testing since release from the hospital.
Procedures:
If you volunteer to participate in this research study, we will ask you to complete a 19 question esurvey which can be accessed through a link and completed online at your convenience.
The survey includes: multiple choice questions, yes/ no questions, and scale questions ex: on a
scale of 1 to 5 how much do you agree with the following statement When completing the survey
you can choose not to answer any question you do not wish to answer, and to stop participating at
any time.
Time Commitment:
Your participation in this research study is expected to last for a total of 10 minutes.
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Potential Risks or Discomforts:
• Possible risk of discomfort for some subjects pertaining to sensitive questions asked.
• Some subjects may be uncomfortable or embarrassed sharing their experiences and even
though the survey is anonymous. Additionally, the possibility of boredom and fatigue for some
participants may occur during the survey.
• There is no risk of loss of confidentiality since no identifying information is needed to complete
this study to ensure your confidentiality.
Potential Benefits:
• You will not directly benefit from your participation in this research study.
• This survey can tell us if parents are receiving the information mandated by the State, if they
are not, this will inform the decision to develop a pamphlet for dissemination to health care
institutions conducting neonatal hearing screenings.
Payment for Participation:
You will not receive any payment for participating in this research study. For a thank you, you
will receive a list of healthy hearing milestones.
Confidentiality:
No identifying information will be collected or asked of you in this survey. It is important to us
that we maintain your confidentiality
We will protect your confidentiality by ensuring that no identifying information is asked of you.
You will not have to share your name, age or anything else that could identify you,
Participants’ Rights:
• Your participation in this research study is entirely voluntary.
• You can decide to stop participating in the research at any time, without any penalty.
Questions, Comments or Concerns:
If you have any questions, comments, or concerns about the research, you can talk to one of the
following researchers:
● Chaya Ungar, Audiology Doctoral Student. Cungar@gradcenter.cuny.edu
● Dr. Barbara Weinstein, Professor & Founding Executive Officer of the Doctor of
Audiology Program, (Au.D.) bweinstein@gc.cuny.edu
If you have questions about your rights as a research participant, or you have comments or concerns
that you would like to discuss with someone other than the researchers, please call the CUNY
Research Compliance Administrator at 646-664-8918 or email HRPP@cuny.edu.
Alternatively, you may write to:
CUNY Office of the Vice Chancellor for Research
Attn: Research Compliance Administrator
205 East 42nd Street
New York, NY 10017
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Appendix F: Hospital Recruitment Email
Hello, My name is Chaya Ungar, I am currently a third year audiology student at the CUNY Graduate
Center. As part of my Capstone I am researching Newborn Infant Hearing Screenings and conducting a
survey with Dr. Barbara Weinstein. More specifically, I am looking into parents understanding of the
screening process/procedure, the results and the audiologist’s role in healthy hearing. I hope that the
information gathered will help audiologist understand if parents are correctly being educated about the
screening process which is an important part of ensuring children are identified and treated for hearing
loss in a timely manner. You are being contacted to provide information regarding the newborn infant
hearing screening procedure in your hospital since a participant currently enrolled in the study indicated
that they gave birth in this hospital.
Your participation in the study is entirely voluntary and there are no expected direct benefits for your
participation. The survey will not collect any personally identifying data and all responses will be kept
confidential. The questions are listed below. Pleas note by "by responding to this email and providing the
answers to this survey you are consenting to taking the survey."
I would greatly appreciate your consideration in participating in my research study, and appreciate your
time and help. If at any time you have any questions or concerns, please feel free to contact me at
cungar@gradcenter.cuny.edu
Thank you.
Sincerely, Chaya Ungar
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